INTRODUCTION
============

Studies have shown the benefits of exercise in preventing functional decline in hospitalized older patients.^([@b1-cgj-21-284]--[@b7-cgj-21-284])^ However, the feasibility of introducing such interventions in a clinical program is an important issue considering the huge organizational and environmental factors involved in patient care.^([@b4-cgj-21-284],[@b8-cgj-21-284]--[@b11-cgj-21-284])^ Patients admitted in Geriatric Assessment Units (GAU) are generally aged ≥ 80 years, present geriatric syndromes with multi-morbidities, including major cognitive impairment and polypharmacy.^([@b12-cgj-21-284])^ That frailty places them at high risk of deconditioning and increased disability during hospitalization.^([@b13-cgj-21-284])^

Physiotherapists at the Institut universitaire de gériatrie de Montréal (IUGM) developed the "SPecific Retraining in INTerdisciplinarity" (SPRINT) exercise program,^([@b14-cgj-21-284])^ after Jones *et al*.^([@b1-cgj-21-284])^ It consists of repetitions of motor activities prescribed after an evaluation of functional abilities ranging from chair transfer to walking. The exercises can be done at any time, without specific equipment. The program engages patients and solicits the contribution of professionals[\*](#fn1-cgj-21-284){ref-type="fn"} and caregivers who gravitate daily around them. SPRINT has never been implemented in clinical practice and very few studies have evaluated the contribution of caregivers in such interventions.^([@b4-cgj-21-284])^ The main purpose of this pilot study was to assess the feasibility of implementing SPRINT in a GAU. Evaluation of adherence to the program and identification of facilitators/barriers to participation were performed to achieve that goal.

METHODS
=======

Participants
------------

This study was approved by the Institutional Research Ethics Committee and conducted from 10/01/2014 to 01/31/2015 in the GAU (20 beds inpatient program) of IUGM. All patients not having the following exclusion criteria were eligible: length of stay \< seven days, terminal phase of illness, living in a long-term care facility (LTCF), contraindication to mobilization, medically unable to maintain at least a seated position, unable to speak French or English.

Intervention and Procedures
---------------------------

SPRINT consists of four exercise categories color-coded according to a level of mobility ([Table 1](#t1-cgj-21-284){ref-type="table"}). It covers all patients' clinical profiles. Each category, but one, proposes two exercise subtypes. Subtype 1 can be done by the patient alone or with a caregiver or professional. Subtype 2 must be done exclusively under the supervision of a professional. All GAU professionals received a 20-min group training on SPRINT prior to study. All newly admitted GAU patients were evaluated by a physiotherapist within 24--48 hrs for eligibility and allocation of a SPRINT category. If available, a visiting caregiver was identified by the patient and contacted by the research assistant to solicit his/her participation. An interview was conducted at admission with each participant and his/her caregiver, separately, on their motivation to perform/conduct the exercises, as well as their attitude and beliefs towards physical activity. Participants were instructed to do the exercises as often as they wished. Throughout hospitalization, the number of exercise sessions performed by the participant was recorded for each SPRINT category, as well as who of the professional, caregiver or participant alone conducted each session. Reinforcement methods included visual reminders, verbal reminders to professionals, and encouragements to participants and caregivers by the physiotherapist and coaches (a registered or auxiliary nurse for day shift; a care attendant for evening shift). At discharge, the participant and caregiver were met for a post-intervention interview. At the end of study, professionals completed a questionnaire (rating-scales and open-ended questions) regarding their experience.

Measures
--------

The physiotherapist evaluated each participant for fear of falling, chronic pain, Berg Balance Scale,^([@b15-cgj-21-284])^ Timed Up and Go test (TUG),^([@b16-cgj-21-284])^ and comfortable walking speed.^([@b17-cgj-21-284])^ Participants' characteristics, length of stay, and discharge destination were extracted from medical records. Modified cumulative illness rating scale for Geriatrics (CIRS-G)^([@b18-cgj-21-284])^ and Mini-Mental State Examination (MMSE)^([@b19-cgj-21-284])^ were administered by the treating physician. Seven activities of daily living (ADL) were evaluated by the nurse using the Functional Autonomy Measurement System (SMAF).^([@b20-cgj-21-284])^ The safety of patients' rooms where the exercises were performed was evaluated using the Home Assessment of Person-Environment Interaction (HoPE).^([@b21-cgj-21-284])^

Statistical Analyses
--------------------

Quantitative data were expressed as median and interquartile range or percentage. Characteristics of the participants vs. non-participants were compared using Mann-Whitney U Test or Fisher's Exact Probability Test. SPSS Statistics ^®^ (Windows, v24.0) was used. Qualitative data were analyzed by determining the number of times an element was reported.

RESULTS
=======

Fifty patients were admitted to the GAU during the study. Eleven were ineligible due to mobility contraindication (n = 5), length of stay ≤ seven days (n=2), living in a LTCF (n = 2) or language (n = 2). Among those eligible (n = 39), 2 refused physiotherapy evaluation, 8 could not collaborate (neurocognitive psycho-behavioural problems), 3 had severe Parkinson's disease motor fluctuations, 7 declined participation, and 19 accepted. At admission, characteristics of participants vs. non-participants did not differ statistically ([Table 2](#t2-cgj-21-284){ref-type="table"}), but at discharge, more participants (89.5 vs. 60.0%; *p* = .065) returned home or had shorter length of stay (25 vs. 36 days; *p* = .026). Eight patients (42%) had a participating caregiver, eight (42%) did not have anyone visiting, and the other caregivers refused participation.

Patients' distribution in the SPRINT categories was: green (58%), orange (37%), blue (5%), and red (0%) ([Table 3](#t3-cgj-21-284){ref-type="table"}). All rooms were adequate to perform the exercises. Exercise sessions (n = 428) were done most frequently with a nurse (37.1%), a physician (20.3%) or the participant alone (22.2%) ([Table 3](#t3-cgj-21-284){ref-type="table"}). Caregivers participated 4% of the time. The averaged daily number of sessions was 0.97 ± 0.60 (range: 0.12 to 2.12). Exercise sessions were mainly done during the day (84%). Subtype 1 exercises (59%) were done more often than subtype 2 (41%). Two-thirds of professionals reported having "always" or "most of the time" recorded the exercise sessions done with participants.

Presence of a professional during the exercises was the facilitating factor most reported (44%) by participants. Seventy-five per cent of patients and 33% of caregivers enjoyed performing the SPRINT. Seventy-two per cent of professionals appreciated regular reminders to apply the SPRINT. Poor balance was the barrier most frequently reported (55%) by participants. Pain (18%), weakness in the legs (18%), and avoiding tiredness before physiotherapy (9%) were also reported. Caregivers indicated that their main difficulty was the patient refusing to do the exercises with them, preferring to do it alone (50%). Difficulties most frequently reported by professionals were lack of time due to heavy workload (50%) and lack of collaboration/motivation from patients (21%).

At discharge, all professionals and 60% of participants agreed that SPRINT helps patients maintain functional abilities in ADLs and general well-being.

DISCUSSION
==========

Our data show that as many as one-third of newly admitted GAU patients were successfully enrolled in the program. This is in line with a systematic review having reported that 14 to 48% of seniors admitted to acute-care hospitals accept participation to early physical rehabilitation programs, while 3 to 19% refused.^([@b4-cgj-21-284])^

As adherence is key to any therapy, factors affecting it, as well as solutions, should be identified. Exercise sessions were not recorded systematically, which certainly underestimated adherence. In addition, most patients preferred doing the exercises every other day or on days when they did not have physiotherapy. This is in line with data showing that some patients could complete only one of the two daily sessions planned or that exercises had to be performed in shorter (15 min) more frequent sessions (4×/day).^([@b1-cgj-21-284])^ On the other hand, some participants did subtype 2 exercises alone, although not recommended, suggesting that the instructions were not well understood. These results stress the importance of optimizing the program for each patient, as well as thoroughly explaining and reinforcing its application to all concerned. To increase adherence, it is also important to attenuate the barriers identified, and thus optimize pain control and reduce fear of falling due to poor balance, by teaching patients how to exercise safely. Furthermore, some patients suggested doing SPRINT in groups, at fixed hours, which could increase motivation and participation.^([@b22-cgj-21-284])^

Adherence of caregivers was mitigated because fewer than half of participants had one, and some patients refused to do the exercises in their presence. This suggests that involving people not related to patients, such as volunteers rather than caregivers, could potentially be beneficial to the application of SPRINT.

Adherence of professionals was greater for nurses and physicians, likely because they are more routinely involved with patients on a daily basis. Non-participating professionals acknowledged the usefulness of SPRINT in preventing physical deconditioning of patients, but failed to integrate it into their routine work arguing uneasiness or lack of time. A solution may reside in the enhancement of a culture of increased mobility for patients by the head of each unit, who is ultimately responsible for ensuring quality control of clinical practices. Making SPRINT part of the patient's therapy within the GAU could be a step in that direction.

A study limitation is that it involved only one site, and it did not compare SPRINT to another program for preventing deconditioning. However, evaluating the effectiveness of SPRINT was not an objective in this pilot study. Another limitation is that SPRINT's safety could not be addressed, as statistics on total number of falls incurred in the GAU during the study were not available for comparison with a non-intervention period. Future studies should address this issue. Finally, the recruitment was made on a voluntary basis which may have led to favouring certain types of participants (e.g., red-coded category, n = 0). In spite of these limitations, the fact that the team elected to pursue SPRINT as a regular intervention after the study was over is an indication of its appreciation and potential benefits.

CONCLUSION
==========

SPRINT appears viable and applicable for a considerable proportion of patients admitted to GAUs. Increasing adherence to the program, and assessing its safety and effectiveness in future studies, may reveal its full potential in preventing functional decline.
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###### 

Description of the SPRINT intervention

  -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  *Level*      *Sub-Type 1 Exercises*[a](#tfn1-cgj-21-284){ref-type="table-fn"}                         *Sub-Type 2 Exercises*[a](#tfn1-cgj-21-284){ref-type="table-fn"}
  ------------ ---------------------------------------------------------------------------------------- -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  1 (red)      Seated position (1 session = at least 3 hours/day, non-consecutive)                      Not applicable

  2 (orange)   Sit-to-stand transfer with use of hands (1 session = 2 sets of 12 repetitions)           Static standing balance: start holding on, then without holding on (1 session = 2 minutes)

  3 (green)    Sit-to-stand transfer without use of hands (1 session = 2 sets of 12 repetitions)        Advanced static/dynamic standing balance: start holding on, then without holding on (1 session = 30 seconds).\
                                                                                                        Examples: Movements of the head and upper extremitiesEyes open/eyes closedUnilateral stanceTandem positionAnterior or lateral reaching

  4 (blue)     Encourage the patient to walk on the unit (1 session = 5 minutes, minimum 3 times/day)   Accompany the patient in the stairs: use of railing if needed, be aware of the patient's condition to propose the right step pattern (alternated, non-alternated) (1 session = 5 minutes)
  -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Sub-type 1 can be done by the patient alone or in the presence of a caregiver or a professional. Sub-type 2 must be done under the supervision of a professional.

###### 

Comparison between the SPRINT participants and non-participants at admission and discharge

  *Characteristic*[a](#tfn2-cgj-21-284){ref-type="table-fn"}                      *Participants (n = 19)*   *Non-participants (n = 20)*   *p-value*
  ------------------------------------------------------------------------------- ------------------------- ----------------------------- -----------
  Sociodemographic                                                                                                                        
  Age, years                                                                      77.5 (73.6--87.3)         82.8 (78.8--85.3)             .465
  Women, %                                                                        52.6                      60.0                          .751
  Living at home, %                                                               78.9                      60.0                          .301
  Visiting caregiver at the hospital, %                                           47.4                      50.0                          1.0
  Clinical State at Admission                                                                                                             
  Body mass index, kg/m^2^                                                        25.9 (21.9--30.2)         23.8 (21.0--29.7)             .653
  Number of prescribed drugs                                                      10.0 (7.0--12.0)          10.5 (7.0--12.0)              .799
  Mini-Mental State Examination score[b](#tfn3-cgj-21-284){ref-type="table-fn"}   28.0 (23.8--29.0)         25.0 (22.0--29.0)             .471
  CIRS-G score[c](#tfn4-cgj-21-284){ref-type="table-fn"}                          32.0 (27.0--35.0)         31.0 (28.0--34.8)             .921
  SMAF-ADL score[d](#tfn5-cgj-21-284){ref-type="table-fn"}                        −2.0 (−7.5--0.0)          −4.0 (−11.0--−1.0)            .140
  Fear of falling, %                                                              26.3                      20.0                          .716
  Chronic pain, %                                                                 68.4                      50.0                          .333
  Berg Balance Scale score[e](#tfn6-cgj-21-284){ref-type="table-fn"}              47.0 (35.0--51.5)         43.0 (34.8--48.8)             .530
  Timed Up and Go score[f](#tfn7-cgj-21-284){ref-type="table-fn"}, seconds        17.0 (12.5--30.0)         20.0 (15.9--30.0)             .482
  Walking speed score[g](#tfn8-cgj-21-284){ref-type="table-fn"}, m/second         0.60 (0.41--0.76)         0.55 (0.40--0.75)             .857
  Principal diagnosis (%)                                                                                                                 n.a.
  Diseases of the nervous system                                                  47.4                      65.0                          
  Mental and behavioral disorders                                                 5.3                       15.0                          
  Diseases of the musculoskeletal system                                          36.8                      15.0                          
  Others                                                                          10.5                      5.0                           
  At Discharge                                                                                                                            
  Length of stay, days                                                            25.0 (21.0--37.0)         36.0 (29.0--46.5)             .026
  Discharge destination (% home )                                                 89.5                      60.0                          .065

Values are presented as median (interquartile range) or percentage.

Score range from 0 to 30, 30 being normal cognitive state.

Score range from 0 to 56, 56 being the worst theoretically clinical state condition with all system failures.

Score range from 0 to −21, −21 being total dependency for ADL.

Score range from 0 to 56, 56 being good balance function with low fall risk.

A score \> 14 is an indicator of a risk of fall.

A score \< 0.70 is an indicator of a risk of fall and a score \< 0.60 is an indicator of morbidity.

CIRS-G = modified cumulative illness rating scale for Geriatrics; SMAF = Functional Autonomy Measurement System instrument; ADL = Activity daily living; n.a. = non-applicable.

###### 

Participation to the SPRINT intervention

  *SPRINT Category (n )*                      *Orange (7)*   *Green (11)*   *Blue (1)*   *TOTAL*   *% of total*             
  ------------------------------------------- -------------- -------------- ------------ --------- -------------- --- ----- ------
  Day shift registered or auxiliary nurse     23             26             44           39        1              0   133   37.1
  Night shift registered or auxiliary nurse   9              8              4            4         1              0   26    
                                                                                                                            
  Patient alone (day)                         17             20             44           9         1              0   91    22.2
  Patient alone (night)                       0              0              4            0         0              0   4     
                                                                                                                            
  Physician                                   22             25             28           12        0              0   87    20.3
                                                                                                                            
  Day shift care attendant                    2              1              7            6         0              0   16    12.6
  Night shift care attendant                  17             18             1            2         0              0   38    
                                                                                                                            
  Caregivers (day)                            1              1              13           1         0              0   16    4.2
  Caregivers (night)                          0              0              1            1         0              0   2     
                                                                                                                            
  Neuropsychologist                           0              0              6            0         3              0   9     2.1
                                                                                                                            
  Physiotherapist                             1              1              1            1         0              0   4     0.9
                                                                                                                            
  Dietician                                   1              1              0            0         0              0   2     0.5
                                                                                                                            
  *TOTAL*                                     93             101            152          75        6              0   428   100

Sub-type 1 exercises can be done by the patient alone or in the presence of a caregiver or a professional. Sub-type 2 exercises must be done under the supervision of a professional.
